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Abstract of JP7334478 

PURPOSETo provide a coupling coefficient 
updating method for a pulse density type 
signal processing circuit network capable of 
executing processing based upon an inertia 
term of updated quantity, i.e., a stabilizing 
coefficient alpha, at the time of updating a 
coupling coefficient for learning in a pulse 
density type neural network. 
CONSTITUTION :ln the case of updating a 
synapse coupling coefficient expressing the 
degree of increment/decrement of a signal at 
the time of propagating the signal to one 
neuron from the other neuron, a signal 
DELTAW(t+1 ) obtained by executing OR 
operation between a 1st coupling coefficient 
updating signal deltaetajnOi found out from an 
error signal deltaetaj from one neuron and an 
input signal Oi from the other neuron and a 
2nd coupling coefficient updating signal 
alphanDELTAW(t) obtained by applying 
processing based upon a stabilizing coefficient 
to a coupling factor updating signal obtained 
one frame before synapse coupling by an 
alpha circuit 52 as a coupling coefficient 
updating signal for synapse coupling to update 
the coupling coefficient of the synapse. 
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«flN»v-f **«^©E««^i©SWHISi6l/&«# 
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>*6©XA«^i*6»l ©iS-&«Sa!fr«^7*7X 

»t!S=a-D>*»&©A*flHJt*6«l ©»-&«» 
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[0 0 0 9] CCT, -i-D>W©«S-&©«-&ViS* 
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[0 0 11] 
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[0 0 12] H©A*fc»bT#«»«l«ftll 
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[0 0 2 1] 
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5. 

[0 0 2 3] 

Cft6] ApWk ] =7) • 5 pk • Op j - (6) 
[0 0 2 4] Op jtt. 3.~yh ifr*>3--y 
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[0 0 2 5] 
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K«fc*CRB«*®»3 3j»«BiJlca«anT^5. *v 
W*ttcn&©W«B4©aJA«jEE0*£j&>& 
[0 0 3 6] Cilfc, AA^Hl^Off^OiMEftttET 

*u #g«©^-&©®2«, #iMsra©AfflA?-f 
iEA*iair*©ttBWc*«©T. wis 

4©ffl*S2t>IC»H- (4 a, 4 b) , -#©ffi££K 
<&£tt*c:fcfcj:0. jEft©2r>©flre*fcSU nn 
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£«ft (d/vvx m& t ©ft t ft a. 
[0 0 5 0] W*etfcJ;^(c, -i-n>M©ife^(c«* 



(7) #$¥7-3 3 44 7 8 

^«*©«W. l**tt©ft:/?*, *PMtt©ft 

[0 0 5 1] /W**ft#a©«'&tt. ftftftftWJ 1 
©iEftfcJ:D, 6ft££»ftttft£t*Miflttift££©2 

ftftftftt*. EWfc A3©£©ftS^:^ftftftftn 

»f (net) ©^atcfi^-ra. 
[0052] fip-fe, /t;pxftfttrJ;5ftj?lc*ViTtt, 
10 wvx«ftatftv>«£, ORfflft&ffofcftft©/^^ 

ffifttt. ORA*©/W*«ft©ftK:ifi«TrS*. 
[0 0 5 3] /WXftfttfiSKfc-Sfc^nT, OR0& 
©HJ*ttft*KftftbT<S©T?. /U-Xftft©ft£ 

[0 0 5 4] :OORSf©«^, /WXftftOftPtt 
O^P^ltSO. 3 6ICA*©**SIC»LT. *P 
itillW&ifc.5©T, 55 (2) ft^ftBSOS/^t'f H 
MklcJ:«ftft£n&£&«. 
[0 0 5 5] /X;PXfta^C«t-5W«ftlfiSI^©ffl* 

a? a. ±E©awifcJ:o*©6nfcft«tty;v-^©OR 

W*ne ti + #t "1" T*^. ft«tt^P-^©ORW 
Ane tr*» "0" ©P#©#. "1" <£tU*-r-5. 
&©j£ (11) ~ (13) fcSTi'Sfcft'r. 
[0 0 5 6] 
[ftl 1] 



net^U (OiDWji*) 
Wji>0 

netj"=U (Oinwji") 
Wji<0 



-»*tt^*-^ (Wji>0) 



-mmv)u~^ <wji<o) 



(id 



(12) 



CI 3) 



[0 0 5 7] ftlC, /X^ft«3WlCft»««|^a-fe XfcfcttSftftfflreiCt^Ta^S. ftft«ftft 



*y h7-^©a*ttiSM"i/"ba*uv5a*tttft&ft 
D-txcioT. ^»©tfl*«ta*t^m*ft©ftft 

[0 0 5 8] (fflaJBfcSWSftftfc*) fiHtCffl^Jl* 

U I 



J I I L 



•cftTfciEftff#©ftfcft0ft**t. /waftBtWtt 
«, -toAiftftsasT^rjftv^©. X?xj5fc#sft-r 

fg*|(5k + t?-f :)"Xje£#£g-r<5 k" ffi^©2:?£ffi 
oT, fflAJHC*tt*ftft«^ftJfc©SC (14) , (1 

5) ©<k5tc?arr£. 

[0 0 5 9] 
[ftl 2] 

O k 



t k 

Jk'HtknOk •- (14) 
8 k~= tlflOk - (15) 



[0060] mmm^yz&ttd k* ». m#ft*o 

k*t " o " T, ftftffft t k*» " 1 " ©9#, " 1 " tlx 

o. -tneww: "o" tft*. 

[0 0 6 1]ft*. KftftftV-f ^Xft»« k- tt. ffl 
*tt*Ok«» "1" *C. ftSSfi^t k*» "0" ©ft. 



"i" tfto, -tnantt "o" tft«. 

[0 0 6 2] H©ftftflH»flk + , <5k- ft, W)£©B 

p u XATtta A*©ftftftft**»*itEiS 

(7) ©ftB5fi^t^S5©til*m^<i:©g (t Pk - 
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[0063] mz. St; (7) z.n*>o& 

gff*t£tti#WI8cf (net) <D-mm%~z&*i ' 
(net) bom**®, m*Ht*H , *Wifll^«* 



*OBP7JUrfUXATttttJ^M»f (net) il^T, 

t) as (i6) -e^sns. 

[0 0 6 4] 
OKI 3] 



f ' (net) =df (net) /dne t 



= f (net) • 
[0 0 6 5] /VbXGBUSaXli, SC (1 6) 
bT, W^l-iD>^t*-PBftt»f ' (net) 
k<D7?7>mf (net) k* »tfV-f«J«»f 
' (net) k- (1 7) , (1 8) ©±5fcj£* 

[0 0 6 6] 

»14] 

f ' (nst)k* =Ok(t-l)nOk (t-2) - (17) 
f '(net)k~ =Ok(t -DnOk (t-2) - (18) 

[0 0 6 7] Z\Z\-C, Ok (t-1) 14, tn^ft^Ok 

oi/t;wf>(watv ok (t-2) a. taiifsn 

OkC2;tHf-fHfiT?»5. tl£?T, tB*l>C* 
tf***ttJMH!flr*tt. *©S (19), (20) T 

*sn-s. nn«> atrsE©BPT;vrfuxATtt, 
H©«gfc*l£3fc©*5S (7) \zttfe?Z>. 

[0 0 6 8] 

Dki 5] 

S k + = t knOkfl f '(net) + 

= tknoknot(t-i)nok(t-2) - (19) 

» k"=tknOkn f '(net)' 

= tT n o k no k (t-ono k (t-z) ••• (20) 
[0 0 6 9] («flHJifc*Jt*«3M^) ^^^ffiflt* 

XAt«fc-5«f8BS (8) LT#»&. WS. ffl 

*»fc*»t*«ISe^ft«*T#T+IBlJB©«SS«^t 

)v-7\z%\% «©*$»*n 
ttuu (or) T?*3rra. 

[0 0 7 0] ssic, *miic*it«^«^s*©5 

IS^ffiftWk j ©m RSfi^A k©IEft©4 

. oic»^»B-r*. sr. »gtt£r&©ii-&. bah© 
totfc© («k* nwkj* ) *r^T©ai*B©- 

a— D>fc"3V»T*», Cine.©OR^i:S. una** 

(2 1)). 
[0 0 7 1] 

»16] 5 

5 J* = {U (6 kTIWk j*) ) 

6 J-= {U (<5 k-nWk j*) } 
[0 0 8 0] s£ (8) <DBP7)VdVXAtm® 

fc, 5£ (2 5) , (2 6) -?#©fc<5 j + , 5 j - fcSC 



(AND) . SI (2) ©SB 



[1-f (ne t) } - (16) 

Xtf j* =U (5k + nWk j + ) - (2 1) 

[0072] Fitsc. wimotimm^'ii-xw&t 

10 k" i, ■tOlt^flHROANDfcto&'b© (<Jk" fl 
Wkj* ) ^r^T©ttJ*B©-a-n>{roviT* 

JMWM^Xjfcatfc* (SC (2 2) ) . 
[0 0 7 3] 
[»1 7] 

6 j" =U (<Sk- nwk j + ) - (2 2) 
[0 0 7 4] X\Z. »«tte-&©»&IC"3ViTifi'<*. 

i(DANDSi:o£t»© (dk- flWk j " ) fc-T^T 

a? ©ta^iorii-o^tcovjT^©, cne©0R*t 
z\n#q>mm<D&mmn777.i$.fttt3iZ <sc (2 

3) ) . 
[0 0 7 5] 
[»18] 

<5 j + =U (5k- nWk j" ) - (23) 
[0 0 7 6] HttC, tn*«©KSm^y77.^fik 
* i:*-©il&&fS&<h©AND££o£fc© (6k* f~lW 
kj - ) &r^T©tn^S©-a-n>(ct3UT*J6. 

c:ne.©oR*«J:5 <> ^n^+MH-a-n>©ssm 

[0 0 7 7] 
[ftl 9] 

ff J- =U (<Sk + nWkj" ) - (24) 

[0078] $>z*mm<D-3.-o>tz\nt&-£2ft 
«ot, i»Bi©*am^^?xrt»t 

l/Ttt. * (2 1) ©H£tt«§£©<5 j* tj£ (2 3) 

©»Mtt^-g-© 5 j + ©iiafpsts. mmz. +mm 

©K3SflMf7-f?-;*jS#ibTtt, it (2 2) ©flgtt 

40 j- (24) ©jwm£ifr&© 5 j - t©»a 

BP'S, #©3 (2 5) . (2 6) ©J:5iC& 
S. Utttt, BPTJI^'JXAKJ^fitJiBjS; (8) ©£ 

Gpkwk jfc*fj£rs. 

[0 0 7 9] 
[»2 0] 



U 

u 

50 



{U (6 k-nWk j") } - (2 5) 
{U (<5k + nWk j") } - (26) 



(17), (1 8) ©«fl* (f " <ne t) ) C«fc* 
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f (net) j (DZfyZJ&ft f (net) j ♦ RZf 
Vl-TJ-Xfftfrf ' (net) j" t(2 7), (2 8) 
©J:3fc£*r*. Oj (t-1) IS+MH^ 

a-D>©aj*©#0 j © l /W^T* Witt?**." 

[0 0 8 1] fct. "pMJBfcfcfraKW* (5 j 
* , * J - ) fi&WjS (2 9) , (3 0) T#*£n 
5. 

[0 0 8 2] 

[ft2 1] 

f ' (net) j ( 
f 1 (net) j - 



16 



[ft 2 2] 

s j + =f •(net) + njj' , =ojnoj(t-i)n Jj* 



(29) 



=oj no j (t-i) 



(27) 
(28) 



10 



[0 0 8 3] 



=0 j no j (t-o 



1=1/2886 

(/tAxti-saetat) 



sr=f '(net)-nsr=ojnoj(t-i)n sj" - oo) 

[0 0 8 4] &W%.#.V\ZXZMW BPTArfUX 
Afc*5V>T, «££&ft©«IEMAW£;JiJD£l!(FK5£ 

(6) fc»«*BJt*JjO«afcOt»TiRt*. ftfit^ 
*K*V»Ttt. 5$ (6) fcaaiSfc. *|fi£*B&lt 

Eftr? ©fitted DT> Ttc*fJ;5»c;^X?iJ*W§K 

jitT^ia-r*. 

[0 0 8 5] 
[*2 3] 



1 



J U 11 1 1 



(3 1) 



(32) 



(33) 



[0 0 8 6] X\Z. WC<k£i!££&ft©«EIE«AW£ 
»*««©KJI«^ (<5+ , (5- ) JC^gfcftntCj:* 

ftt* (6 7? no) . du »»t<»J4«* t«- 

AW if*. 
[0 0 8 7] 

[ft2 4] AW* =6 J?* HO - (3 4) 
AW" =6 7?" no - (3 5) 
[0 0 8 8] JintJ. BP7;U^UXAfc*tt*AWS 

#*5hIjE5£ (6) KJ**rr<&. cftSfcTcfcl/riiL 
V^^ftN e w_WS*J6*!9», Sdff ftWtfMfftt 
#»ttttfrfcJ: »£&©»-& 
Ctt, 56© W fc»l/T. AW ©J*»*J|K»U AW 
- ©JJ6fl*at&T. SP^iS (3 6) ifc*. 

[0 0 8 9] 

[ft2 5] 



it? 



w 



AW 



AW 



Nee.W 



J I 



Nc»_W =w uaw n AW 



(3 7) 



30 



w 



AW 



AW 



Nw_W T 



New.W* = 



J L 



40 



(36) 



[0 0 9 0] *KMl«tt©«-&K:tt» tc©W- fc*tU 

T. AW + o^saeu aw- ©ja^ftju^-r. BP 

^5£ (3 7) ifc*. 
[0 0 9 1] 
[ft2 6] 



50 



[0 0 9 2] «±)WW;*WD{rSfcJ:S#B7;i':fy 

©fc^a&atL-c. tfj^©s: (i i) ~ (i 3) *ff 

[0093] majnjtt, cne.©effiLT^fc®^(r 
ifiT, mmzjs: (id ~ d3) ©ffl9**tfu, 
jin6©»*tUTai*flrw#6n, 7*7-h*7a 

[0 0 9 4] ^®7D-fe7.-ptt, 6l±07*7-F7*0 

BTftt. 5S (1 9) , (2 0) C«fcDffl*)iC*tt*R 

(3 1) ~ (3 3) ©¥W£*?ifcJ:5*ia«iSU SC 
(3 4) , (3 5) CJ:t)it»MJBtf>6©Aafl«£©» 
li^t^feft, 55 (3 6) , (3 7) {CiOW^Si 

>pnji&©t»Mue«ex , r«. 

[0 0 9 5] *K«pPMifc*»t*»«tLT, tH*©*> 
6aSttfcfMM»*5Efc. A (2 9) , (3 0) fc* 

ot+wuc**t*fai**«). c©*a«n»K* o 

1) ~ (3 3) ©W*fti7fc«fc4ffla*ltU * (3 
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4) , (3 5) tCctDA*^5>©A*©#t©5aaa 
stom s (3 6) , (37) \z£QtpmmtAii 

JI&©lftft!ftX*XXU ^S^n-feX^T-T^. fi* 
ft. JR^r^^-C^S^P-feXSJiDjif. 
[0 0 9 6] &C01 1&HL01 3£#!8bT> £U 

fHT. H12B, ffl*JB©=i-D>o«|JBflEtW* 
Jf ©ft* fc Mt9# 6ffl*JBlc*tf*«S©#ft*» 

-n>©«tt*£fflAJilc*»*K»t***©, *K 

5. E*l&©3O©|Il8£02©J;3K:*y h7-£lC 

[0 0 9 7] S-f, 01 1 fcr>V»TR*W*. ^7*A 
2 1 A34tx-^0«CDmi/PT, SS^2 1 B^x-*© 

ad cntts/^M/^^tniioaiBsj* 

1*#»*.&IIH»2 2tt. t(rf2©5£ (11). (1 2) 0 

(oinwj i) s«ff"r*@B-e, A*fc*£ii6£* 
«i«tt*> k: J: -a 7*$Ht bft ttft tffc 6 * w\ 

h*j**»J 2 3t«#LTfe€f, *©flHI 
*. 012, 1 3fcjK-r±3fcfcA»£ffiaf<& 

^e©s; (in, (12) ©iftasncffis-r**ft© 
oRy-h«^©y-h@8S3 i*ww6nrt»*. s 
icnHicjRriitesc d3) r7TsLitnm&V}i-7 

*t rij T»*"3, MHWtt$^-7°a< roj ©B#©*tti* 

[0 0 9 8] #Cfc, KS«^ICt>^TRWrs. 01 2 
fci5»j-*|5|8&3 5, 3 6B. ffl^ST©m*M»©«» 
«»*ft*"f*llll*5%f BBT, AND (tft««) . <i 

(17), (18) fcffiST*. -€-bT. 08S3 7tt. 
W*lT©*»fl|^*ftj«r*ia»**THT?. AND 

(Maw , -f >/t-*©a»£to*Kj:*n8ia*T 
*o. fliriBSE: (1 9) , (2 0) ichsit*. Wfe. m 

&3 5, 3 6tCJ:9£A&n«IRIRI:^9Xrit»KCr7 
k- ft£*T*. *&. fMJilC*Jt*faiflH»**» 



(10) #M¥7-3 344 7 8 

£BJtE©j£ (2 1) ~ (2 4) tt. 01 ltffc^TAN 

&&*©-?, *©*£*Ht*fx'3j&»8«*4**» £©£ 
'J 2 3 &E1t3nfcJI*tt*ttlMtt*>©flf 

at, «s«*©« + , «- mmzfocx. and. o 

Ry-h«*©y>-hEF»2 5fcJ:0fTfcn*. *&. 
Kg&5€&e«ftnB©ftJ*£ (2 5), (2 6) «0 

10 1 3fc^-roRy-h«^©y-hieiK3 9Tf?ton 
*. +WJIK:*tt*«*flr^fl j* . « j - £*©*j£ 

(2 9), (3 0) fcJUfrf SBKtfHl 3fcfcl**ia 
84 OT^Wffl^jO j , ->7M/^3 3t«kt)tfW 
■a*OJ *7*-f WatttflWOj (t-l)fttfO 
R0&3 9©tB*TJ5*{B*S^S©HISfi^fc<fcD, 

«gflre« r , « j - «sns. 

HCftS-TSSC (3 1) ~ (3 3) ft. 012, 13fc 

^-r^sssffl© 77 028 3 8 tc± a ff *>n*. 

[0 0 9 9] ftftC, MatflH»£91ffc&Jifttlfft*||- 

a? jM-*«£fc:3vvriMrrs. in«wi5©sc (3 4) 
~ (37) T**sn, 01 iks-tand, <iyn- 
9, oRy-h«^©y-hs?S2 7ic«tDfft>n*. 

£fl-ttufcw-ntf&s&v>tf«, nn»0i ifc*?-y- 

h0K2 5fc«kt)ffton«. 
[0 10 0] 

IS£«S©5»r*tt, S(ff2©^ (3 4), (3 5) 
50 Stl*. mil BPT-^rfUXAKfettSAW-^© 
&ffiG£ (6) JgtC BP7;i/=f'JXA-C 

tt. «j0©MSt*AW (t) Kl*Jgfl;ff»ot»»tfc* 
^ira^fe^lB©^ (9) tcitK fti»W*il8^«ft©H 

fr»AW (t + 1) £*©T^-5. 21©a • AW (t) 

0. x7-©^ii©*^e.u, ^w©«r***©tvi 

[0 10 1] jRfi«JffC«fc0-a-5;^y H7-^Sr 
iAW (t) ©©*#©, II&125S (6) TrdJc&tt'&ff 

WBWiicfti*, mftds (9) •?m-$nzmmtL%i& 

5^*yh7-^©»frtt, W|fl|±© 
[0 10 2] t©Ac©, #&BJtt> /VRffl^a- 

50 «g^^»©sfr^t, wawmtta-rftte-sssfjefl;* 
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ft a Stta«a*E £©T**/W*tt08MHWL 

§s§£ii#-r* c t * i »tr*. 

CO 1 0 3] 

o»«flE*a-r->^^»^#*©»Pr*-r*Bic. ft 

«*fc*D*»&n&»l©tt£«*JE§Ht**i, »-> 

^-^xig^© 1 7\s-m<Dm%m3mm*$\z'&%.fc 
c * aaaafcjs bfcfg 2 ©a&aaxaff* t ©n 

IrflWfcU ft->^-^X©|g^«IS©SSrSff^ri* 
[0 10 4] #5&§)3©lg 2 ©«j£fi> /VWX^S^JC 

*:/*»£©»&*»««, mi/i-7z\zmzmGm 

MfHB*"^ :h7j$#<h «fc 0 JE$rT S <fc 5 K Lft/W 
X**S!«<Mlfflia)»||lC*»**H^D-fe^CIBbT 

gfi^T' 9 x £ «na - n yfrt> © A^jffi^ t fc <k 
0*»6nfcJSlott^ff»5EK«^5Xj8»t. ft 
S^T**!**© 1 7P-AW©*§£«g«iNi^7'77. 

•r«^y9^ift»t©ifcaw*myfcfli^ft»5/^^x 

-uy\zm^^n^-a-7,mt^^-uyny 
e. © a* ««■ t \z «t o & n&» i ©ts&aaxaft 

^V-f^X^t, ft'>^-yx^©17P-AW©iie 
^««»«^T>f^Xjj^lC5fcSfl5fl»KJ:*«a* 

ifSbfcm 2 ©n^«ft5ew©^v-f ^-xj«»toiia» 

WtXMiU ftfcS#»2frte#7*5*ffc#£ 

CO 1 0 5] *»W©^3©«HRtt, »1©*J«©/W 
^««S!ffl^Jiai3iSIIIK:*»t*l6^«»3eif3&tt** 

Si. £©E**a*6©17l'-AM©«£flW«*r 
flWCfcft/WxflWfe. WE££fl;«»£#*3fbfcE 

a#a*»&©flM»K:jt;i;Tiirai*, c©w3ft»fcflr^* 



(11) #M¥7-3 3 44 7 8 

a? 

co i o 6] *»9!©*4©*&i;t, &2©a*©/w 

"r*B**afc. £©E1t^R^e>©l7l/-AW©*§ 
^«jRM«rfi^7*7^l«»T**^xflHtS, WE* 
£«8 U &E*^R*> 6 ©«#C* 

g, n©M3i^fc«^*i7i/-i»«i©e-&ff»Mffe 

jo ^7*7;*j^fc*«fcffRlc«k*fflas«U&»2©|s 
£«*lE*Ha*fcLTtMj-r.5#a£. 17P-AW© 

n©B«#a* ^©17 u-Ai»©i8^iHsaE«fli^T 

bfcE*#a*6©WR:*UTm9l*» C©|BI§l^fc 
1 7l/-Afllll©»^«ftJStr«^'T-f ^XJ«»K 
**fc«Rfc 2 ©*S-&«S5cE»r®^ 

CO 1 0 7] *$89i©m 5 ©«<£«. »l©ajS©/W 

jg-rs^BT&^T. *3tftffft*iR»r*Eit^ft 
t. aasB^-r * aft^st, i7v-A«f©i^-& 
^scsfrffl^^ft^-rseis^at. WE©&£teffi* 
*«»-r*E«¥a*6©fi^ia»*4«*6©s* 
mtoitmn? zt\z&r> $fe{k%&m/vi7>®g. 

tt£fl«3Eir«* t ©aa««**Sij* UT n n£ ft -> 
*7*XIC*»t* 1 7V-Att©ttfc*80E*fflrefcftj£ 
50 ftffftt=J:«iaa«ttU&JB2©tt^ffWGIrtt^j:U 

[0108] *58W©^ 6 ©«;£«» |g 2 ©*JS8©/X;P 

jw*«aT*oT, «eftiKft«4iw-r«Ett#a 
t. a»*»*f*a»c»&at, nwiitoit 
a*3E««^7*9Xi«»*«swr*E«#ai> we© 
ft«fc*»*fia*T*E«*a*&©fi^£aas&£» 
*»s©aaat©it«&ff5c:tfc«k»3*sfc«»as 

40 mWtt, WE©*£fc«R/W;*»^ia5/:f-7**©l 

7 i^-Ajtt©a^«aM«ffl^7*7Xri6»t©aaaa 

#S4j*UTCn&R'>^7*XC*tt-5 1 71'- AW© 

a^«»jstra^7 , 9xi3(»K5fifjeftiR»cj:5«ias 

HLfc^ 2 ©iie-&«»S»f^7 r 77^i bTttJ7J-r 

*#at» WE©*«fl:^»^7>m^ift^^yx© 

1 7 Att©«^aa3s««*T< i-zmt<D®m 
mmn*>ktfi.LTz\t\wsj'7*\zm% 1 7p-a 
ww^^isJSHffm^V'f ^-^a»ic3(f3i[fl;aaicj:* 
«a*ai/&»2©»^aa3E««^ , r-f^j«»tu 
50 TU*-r**ai:*a*Tv>actftwatr*. 
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[0 10 9] *f6S»!©Jg7©#tJ&tt, $gl©«j£©AVI/ 

a-rsaa-cfco-c. ££fcaas«a-r*Ea*a 
t, a&&fi^i?-£a&f££at> lyv-^mom^ 
fcassrA^xaafc /u ± g AiKKiji-r s# »> 
t, E0**>*#&aj*3ns»aa*a«aa£a 
E*«fc«a *«»■*•* Ea#afrs©fflAat ©am 

nsa»ffit«itesfT5iitc«tD, i7w-Afr© 

a*aa»raafcft«fl:aa*a*t,fca*/w;*« 

\z zmmzmvtcm 2 ©*§-&&aK»i*a t hxm 
"r*#at*aATv»*ctftaatrs. 

[0 110] *f8HJ3©Sg8©aj£tt, a2©*&©/w 

***aaaaa@a«fc:&tta»£a*a»j6rttsa 
t, aft*«*-rsa**±at. i7u-Ai»©ia& 

#<7>*t, HOj&fr^JfeSWaanittSaaSEa 

aa:/7xa#tMEft£fcaas«8-r*Ea^R# 

0. 17W-AW©«^-«»Hffffi7*7^fi)c»CS^ 
**JSfibTJinS»>rJ-7*XK:*tt* 1 7 U~AlJf©iNi 

saaa«aa:/?;**#ic^fl:aafc «k saas* 

Lfc»2©aS«aaaaatbTtiMrr**at. 1 
7 W-A»©HS£*ft39»/WX«*"T-f 

'f^-g*K**-r**'»^t. z.otiv>*fr 

^arsEa^a^srotBaatoaaas**** 
at. ±E«m*ta»*4»^6ffi*isn*a»itfc 

©Jt&fcffSJItCckg, 17k-AW©»^*»3BK 
*xa»fc5fej£fcaafca* Ufca*/Wxa* 

*W« 1 7 W-AM©aaaa!l*aav-r 
[oni] #?69!©a 9 ©«*£«> /w*tt*#afc 

»ji«fffi^7*7x^t, '»^7*^ic*»«»^aa 
saa^T-f ^-x^t let osa-raj: 5 k 

7^aS®^a@KiBI(C*3lt^^W7 , D-fe7IClSl/T 
0»aaa»B*ISK*V»T, K-a-nXcfctt-Sg 

aaa7*9xj«»ta=a-n>^6«DA*aat*6 

ai©a-&aaje»aa7*?xaafc**. K-i-n 
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>K*w*aaaaT'f^xjs»tar:3.-n>*>6© 
Aaffiata>£m 1 ©a-^aasaaa-^ «aa* 

*«. »l©ttaa*JI«aa7*?xaa£»l©»a 
«ftSiliffi^v-i , ^7m^©R«Kfi^t©i^aiS«JSL 

fcaa*. i7i/-A»oii^aa3eaaa**«»h 
r**9>^©-f >7g^>h ou*T*g*>h) <t 
at u mi oa*aaaaaa^9xaa©K«aa 
tm 1 ©«aaajBiraav-f j-xaat©aa«a* 
Lfcfga*. i7w-Awo»a«aaaaa**^> 

aatu i7i/-Aoa *^>hi/fcaic, £©# 
9 ©a & s&fcaaeaar« ea^aa* s ©aa 
at ©a£#». ioacafc/wxaaicao/w;* 
Bissau ttE**»^oa*«jE (xwta) ©af*» 
»E/wxataE» 1 ©a^aaaa^xaat© 
nafp saa^aaaa:/? 7« a ft * 1 1 *> \zm 1 
©asaaaav^xaafcsasaav-f^-xaa 
t-r-s-a. aEA^>^©a^a <x«ie) ©aa. 
ME/waaitaEa 1 ©a^aaaav-r **eat 
a? ©aaaftse'&aaaav^xaafratt'bic 
a 1 ©a^aaHaT^aaasaasaaT^xaa 
tu c:n6©a^aaj5a7*5xaata-a-«asa 
v^xaatcto, as^xwa^aaaasfx 
5it*aat-r«. 

[0112] *f6gg©^i o©a^tt» st/iaa*** 
K«fc •jaasn&-a-n>«aa?-sa«caaufc 

*=a - □ 5 ©fsases-t s fc*fc»a$ nta 
s^xaaoaaaaaa, a->^xc*w-*a«- 
50 aajcwea^^^a^t, tt3r?-:/xic*i7«M** 
aaaaa^-f T-zti&t tea: gKir-rscfc 5 1 l&a 
*x»aaaaaaB»aK*tt**B7*D-fe^icBu 
T©a^aaaa**fc*v»T. a=a-a>c*tt* 

1 ©asaasaaa^xaa**** a=a- 
n>K*w*aaaaT-f^x*»ta=a-o>*6 
©xaf&a t* &a 1 ©a-&a»Maaav-f ±xma 
aioa^aaaa^^aataifflaaa 
assrv-r ^7aa©RiE«at©aaa*JSbfcffia 
40 *, i7i/-Aa©»^aaaa7*9xaa*a»-r« 
Ea?a»c«j#-r ^> t mz z. ©£a?a* s ©*£-&&& 
aa^5^aafc*aft«afc±*«aftfiK ^©^ 
aaa tmsa 1 ©a^aajew^^^aa t©awn 
$«^aHff7 , 77«att. mi©*g^aaHav 

-f ^-7Ma tm 1 ©f££ffi&Jg§r7*77fla©KilE«a 

t©i&aa*jsL&ma*, i7u-AW©a^a»H 
a^-f^xaasaafsEawdfiafr^t^fcir: 
©E«^aa> 6 ©a^^aM* T-f ^^aaic*a<ta 
a&j:«&9*fTV>, ^©ffia«atWEmi©a-&a 
50 aaav-f^-^aat®a««*a^aajE«v-f^x 
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v-f«OTtfc±D. R->±7*X©a6tfRJS«*fr 

dct&aatr*. 

[0 1 1 3] *BW©iSl KOMIt »2©«WE©n 

jpxaflEsa^jffiaiaaafcfctfsasas^atfefc 

©afcaaxaa^T^j^fcafcfcaRT^ajfca 
K J: 5 $13 & Jg-r fc 6 ©jWBSfcftflsflHfc^ ? 
^f5IB1S#et. S->±^fe-&©17W-AW©jg 

fc**»a*a*&»©MEs^fc*»v>r 

[0 114] 

[fWi] »l©*M6K,kn«, a#«ftKRa*fcb 
T> «ae#fc,kDJ|fc&&ttfcH*Hf^©*Tfc<. 1 

©«*a**a<T*ci**T*, *fc*Btt£Affi* 

[0 115] ^2 75Sm8©«^tr*iViTfc±f2tll« 

©f^ffl*t#5n-s. 

[0 116] ^9©«^lC±tl«, mi©^©f^fflt 

H«©flUB#asns title, «s^«iss»f^7x^ 

*«*r» (Sffl) tft*fc». a*ttlC&£tift£§r/W 
7^7^MAW* (t + 1) , ^ttV-l'^Xf&ftA 

w- (t + i) *atta**8c»4n 

[0 117] mi 0 ©*jjilcJ:n«, fS9©8/£K:*5tt 50 

« © t mmvitm am s . 
[o 1 1 8] mi i©«*fc«kntt. a 1 ©*j*©fjuii 
ta«©fwi*«*&ft*fc& , bic» ig^#»M»fy5x* 
aw* (t + i) = { 5 77" no} u 

AW" (t + 1) = {6 if Do} U 
[0 12 2] 01 4*©a[§12&5 2 0#t$0i|£Bl 5 (C 
*T. H]9I*I§IM5 6». /W**B9I<B©B9I** 
©***<Mft-r*o_Men 5 5*>&fflA*n*5fifSft 
Bft a ©W#fc J; 0 Bfc«RJE»AW;* A W ( t + 1 ) 
£l7I'-A&fti}Ufcltt^SAW_Mem5 3*& 40 

om^j^Aw (t) ftB9i<cfc, tt&ttmssifi 
/wxtzsmtiMm a (D&mzmvitmn a n aw 
(t) ss-tf-r*. hh-ceb^bb st*. 
xn5fefflu**u (fifo) ^7Fw?x^n 

[0 12 3] 01 4+©a[§Ji&5 2©te©#§j£0iJ£01 

u^-?, hi 5 fcBC&B&rrsBBKis 

HU*^*tfbTV»*. 3>;WCMP5 9lt SSfiE 
ft«**«J»Ufca_Mem5 5 ©Ma £SL&3B£«R 
an_Gen5 8*»6ft*an-Baft«tttttU S* 50 
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t, *n-ent^wTtt«©«tRjrr*tta«Tr# 

[0 119] 

jo t, ftfc^u^Hi i ©s/^-^aa©, and (us 
80 , -y >a*-^ (Kig) , or (aa») y-M§j* 
©y- miss 2 7*sfc*a-&*ajEiriaB*aicjiLU 

a£i££T§ si 9 icufct>©Tr*s. 

[0120] &BB 1 ) m 1 ©£*«£* fr-5l6-&* 
ScSfilflISS 2 7 a £0 1 4 tC^T. £ uTIl fi^iKW 
©BBft©&&. t»Ma=a-0>©^7*^fc*V» 
T. «^^7*X«W«tt»^1-fttoft, 01 1©«W^ 
^E»J2 3*t roj ©a6Et>V>TBHl/Tfr»S. 014 
20 KfcViT, a@8S5 2«^«IS©Sff/^XAW (t 
-1) S17k-AMitU *©«7WAT!S)t 

ft«*aK«fcajaa*au or (nasi) y-hca 

*"T*. C©ORy-h©%5— D©X*ttWESC (3 
4) , (3 5) T*f«#©«£fHBeRAUl* (6 7j 

no) «»x*sn, «i/V>a*aaa«/x^©^^ 

^AW* (t + DStfAW (t + n a»4j*sn 
SJIttCfc*. ftoT, ffiGA (3 4) , (3 5) tt& 
©SC (3 8) , (3 9) fc«TJ:3fc. ££ftffifta© 

[0 12 1] 
«2 7] 

laflAW* (t) } (3 8) 
(aHAW- (t) } (3 9) 

«j9»sj£fi:aftoaT©t*ic/^i'XS±i«i-*. nn 
c <fc o . gfeimsi a z/vi7>&mzftz>;vizmz£. 

»I»/^)WAW (t + 1) fcl7l/-A$HM*LfcB 
tS^SAW_Mem5 3A>5©ffl*;U^tOAND 

(aa&o *ANDy-b6 ortsctc*?), 
aajEa/w* a we***!;** « ©aa*ai/&/w 

Xftan AW (t) fi*»<5Ht 
[0 12 4] 01 4^©a|HIS55 2 ©ffi©#tj£M£0 1 
7 Km?. A9>^CNT6 1I1 B£*ftH»/W;i 
AW (t + 1) ©/WX»*l:7k-A©M*£>h 
U B#*BJO^/l'X*/t-f*U5 , -*fc«« , r*. 
T^7*9-f TO^KmkfW'? *a*» & fc***B» 

MUL 6 3ttv ^©;W + Ux-^T«StlfeifS-&#ft 
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ftfc«*ai©***frV>. *©« (oXAW (t) ) 
^ttiTJ-f-S. -€-L/T, n>/tl/- ^CMP 5 9U. £© 
m&mt S.ft%£8R a n_G e n 5 8 T£l*3n*a 

*4«T5. CMcJcD. (ox AW (t) ) ©ff£/1 

^x«*fc»t>/t^xjo («haw (t) ) Sr^-rs 
[0125] (.mmm 2 ) ?g 2 ®siti!&&ti-sii£ff 

&SSilHlg&2 7 b &H 1 8 fcjRT. ftttfll 1 ft 



26 



#10 



**3V>T. K^^jWMH6lt-&tTM5 , 6, 011©?? 
^t'J2 3jJt roj ©*&fc-3V>TR9!LTH*. 0 
18K4iV»T» -i >n-9 t AND (&93D 

fifo (<5 7j j + noi) tv-^tx^ (tf j? j- no 

i) <DmJj<Drt)l>XT-? 6 5<D*i>irV 
*>h©*f (INC) if?W>H^ (DEC) £ 

&wa. ;:©i&a!i»6 4©jra**«2fcK*-r. 

[0 12 6] 



«nj* noi 


dn}- noi 


*>HB*INC 


*>MI*DEC 


0 


0 


0 


0 


0 


1 


0 


1 


1 


0 


1 


0 


1 


1 


0 


0 



[0 12 7] 1-fcfc>*>, tt-&««3e«r^9XJ«»39t 
rij t». ttft«»3E»'7'f^xife»*» roj ©tft, 
**>*"f >*mj*>mi*i nc# rij tfto, $ 

M5»^7X^t r 0 j -p. fc§-&&»5frv-f:>-x 
rij ©t*, *<7^fi"J^>MfDEC 

*» rij fcfcD, *£>*6 5ttx^U^>hSn*. 
roj t&o, *£>*©tttt3fcb&fcv». 

[0 12 8] a/^^4j*0K6 6tt, #C>*6 5© 
a*3n**«fc«*a©ltilc*D, fttefMUEfrtt 

jK*fca«*icj:*i&a*;ifrrt>©T. fl*.tftttt©B 

17©aWJtlRan_Gen58, ««g£J&&MU 
L 6 3Jfctf3>/tl'— *CMP 5 9*>6*JE3ESn*^D 
y*6 2©«ttB©t>©*e*-5. W?B»SEL6 7tt, 40 

ft. *9>*6 5©*jWE. ?-fcfc>5lllte«ftMff©:/ 

e&JTsoR (t&ain) y-H7 0-x, #9>£r©tt 

Sin) y-h7 lMJIATS. £©£5 £01 8Ttt, 
fStm®&6 4\z&r). SSM©*|5* #&4£3nfcl*£ 
«ftSSi7 p 7X^fi + not. 8!!g«#<5- ifiZ&tfi 

snfcit£«ftjaRT<f*-xjS6»«- no©3K3Er©tt* so 



ru ©t#tt, at rij i-r5©-rjtt^<, nam 

»6 4lCJ:D^?Xjt»*tfv-f«j«»^fc roj 
fcfc*. *LTC©79*J^iT^*jfc£©«|d* 
# -SI! C?UCJ:D:/?Xj£d-a 

HAW* (t), $5l)liT-ftXMonAW 

- (t) ©nrn*-*©*jwr»i:a*fc», ft&w 

fclS^HRMiK/WX^Xfifca-AW* ( t + 1) . & 
M>«T^XJ&#AW- (t + 1) ««BiC£jftT« 

s. 

[0129] mmm 3 ) as 3 ©*MMfc*H-«iftfrft 

ftX*T@» 2 7 c £0 1 9 fcjRf. %Kfl| £ 
*«W©fMMI:©&», «CPBJB-a-D>©->^-^Xfc 
*V>T. *5/^-^3W«tt»^ , r«:t>'6, HI 1 ©Iff 
W«>J2 3«« roj ©fc^fc^HTBWIUT^*. 0 
19££V>T. ^a0K6 4«. H18tSI/fctOt 
WDT**. AW_Mem5 3H WB@lft6 4fcJ:Q 

u 1 6 8tt. AWWtiJAW_Mem5 3 £&M3 

t«OR G&aia) y-h7 0Rt«S^«»!E*rV-f^- 

x^s^-tsor arano h 7 1 kh^t* 

*>©T. W»©H5©«|B^Dyi'5 4, 2fcSV>»01 
6©tttt?Dy? 5 7T*$n£<k5fct>©T;&5. 
[0 13 0] ±fi©*j*fc«fcD. tt6MUBR*l3fe£ 
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(15) 

8), (3 9) (Cct(}*»6nSi!g^ScXSf/i;Pxy 
5*jfc#AW ( t + 1 ) StfT'ft^^AW- ( t 

[0 13 1] %H (ffcte&S© \ZM?Z*%m<D 

^frofcoT. cnsKurr*. una. 
'i' ~ '5' ©sasss-tyK -r&*>-&±«-c2 

$02 0 \Zt£T. 

[0 13 2] h<7-*«fi£ Iff 

tt, A*Jitt6 4=:x-n>T». Jin 

tt«^^->8X8H*fc»*"r*. fKJf»4~a. 
-ox U*»tt5=a-n>fr*. C*XH«»/5^ 

-n >©**«£#, 0. 0 5TO5iJ:tlfc. 
[0 13 3] 5/Sal/->3>lt ftXttattfeittt 
»£#JtLfcV>»£ (o = 0) t» **JM!©-3«M! 
018©i§£-?> ££jfc&&a=0. 5£L&i£-efT 

[0 13 4] 02 1(4. •>*al/->3>MSSST0 

^fc*W"*^Hft«ft*UTV>*. B2 1{C^$n-5<t 
3fc^j5r£©*«fc**ft#*LftMte (a=0) 
tt, ackMtelfiO. 0 5&TfcfcS©fc8 2 5 0©^ 
B*ft#»fcUfc©IC#l/T, **W*a©ftS<b*« 
S#*r*«^ (o = 0. 5) tt. WDWffciD. 

0. 0 5aTlC&*©C, t>*f*»3 0 0HI©*Hia*U 
*B«FW*«»3»©ieflEta:0, *3fc9i3eFSC©3S*tft 

[0 13 5] fiLhC&SSflfciJ^T, a_Mem 

5 5 thX. gyt^X^O 1 7 U-Ai»©16£fl* 

ftjfcrfc»©tt»ft)6ft«»^ fe© 
t. t'xm-s© 1 7v-&m<D%$&&M%i®n 
v4i-xtfLft\z$izfc%&v4i-xi&ft\z£ztm&n 
■rfcj6©ifEsfif«ftfl»T-f^j«»*«»-r«"b©t 

[0 13 6] 

[««©»*] BUtt«bJfcJ:5lc. *389IKJ:tttf, 
KSSe#KJ:D**6n&JI*f©^©*Tft<, 17k 
-Att©3Etf**#*Ufc«tt)S-ra:to'65SfSftfl»fc: 
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[|2lffl©ffi¥SltiBJ] 

[iai] wmmm=L-v h©«iCHT?**. 

[02] h7-*©«j$0T**. 
[03] ^yt-f HB»**-r^57T?**. 

[04] 7*7-H^n-fcx*R»irr*«H;BST*a. 

[0 5] ¥S:/n-feX*R!!W*«3aHT**. 

[06] ^a-^JI^yhtf-^fcSa-rsWUsJBH 

[07] m-nmmmzm%?zn%®'&®-c&z>. 

[08] ->^7 , XI§K©7o^i'0T*-5. 

[09] HHWafcO^Oy^Brc**. 

[01 0] /^Xtf«*S«C*(t*l'P©-a-D>* 

: P©7*«7-H»l©«HP**tDliCHT?**. 

[011] -a-nXOS/^-^Xfeftaf*^©!!* 

*^-r7ay^0T*-5. 

[01 2] a*jBT©Kss«#*±*rs0»©»ani 
[013] *iBiJBi?©Kis©#*^'r5i§»©»aiii 

[014] H©»M©»l©*«WS«r^Oy^|Hl» 

0T?*5. 

[015] H14©o@»©«jS6«**-ryny^H'C 

[016] 01 4©«@tt©«t©#|j««*«-r^Dy^ 
0T&&. 

[017] 01 4©a@&©ffl©«j£*9£jR-r7Dy£7 
0T&3. 

[018] c©»w©»2©*jiwe* , r^ny^H-c 

[019] C©«M©JB3©SatW*S-r^Dy^H"C 
[02 0] ft?BRi/« 1 1/-> 3 >CflJH5»t/V 

[021] #sia«s^-r^77T»s. 
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